









































































































































































































































































































































































































































































































































































































































DESCRIPTIVE NOTES BY COUNTIES 193
BIBB COUNTY

Two or three fruitless efforts have been made, in Bibb county,
to obtain artesian water. All these wells are situated within, or
near, the corporate limits of Macon. The Acme Brewing Company,
which spent, in 1890, several hundred dollars, in putting down a
well, at their plant in the southern part of the city, has furnished

the meagre record given below. |

THE ACME BREWING COMPANY’S WELL

MACON

Elevation, 377 feet; diameter, 12 inches; depth, 955 feet. Sand
and clays were penetrated, to the depth of 303 (?) feet, beneath
which the crystalline rocks continued to the bottom of the well,

The well was practically dry, its entire depth, no water-bearing
strata having been ‘struck. The other wells have a similar record,

and require no separate description.

TAYLOR COUNTY

The only attempt, to obtain artesian water in Taylor county, was
made by the Central Railway at Reynolds station, soon after the

completion of the well at Smithville.
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THE REYNOLDS WELIL

REVYNOLDS

Elevati—on, 433 feet; diameter, 8 and 4 inches; depth, 700 feet.
Water rises to within 80 feet of the surface.

Sand, clay and soft rock were passed through, in the well, to the
depth of 600 feet, below which a very hard, dark-colored rock,
prbbably hornblende-gneiss, continued to the bottom of the well.
So difficult was the rock to drill, that only about four inches were
made, each day. 4

The only water-bearing stratum, in the well, was struck, at a
depth of 250 feet from the surface. The well has furnished, by
pumping, about 60 ga’llo.ns per minute. This rate of discharge,
continued for some time, is said to lower the static head about 16

feet. The water is used by the Central Railway for boiler purposes.

MUSCOGEE COUNTY

THE BASS WELL

NEAR COLUMBUS

Elevation, unknown; diameter, 3 inches; depth, 425 feet. Water
flows 4 feet above the surface. '

This well, which is located on the Bass plantation, three miles
south of Columbus, was completed in 1897, at a cost of $400.00.
The only water-bearing stratum, repdrted in the well, was struck at
the depth of about 400 feet. No record of the well-borings was
kept; and, consequently, nothing is definitely known of the char-

acter of the different strata passed through. It seems quite prob-
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able, however, that the water-bearing stratum, struck in this well,
is the coarse sands and gravels of the Cretaceous formation, which
are known to overlie the Crystalline rocks, in the vicinity of Colum-
bus. The well furnishes from go to 100 gallons of soft, potable
water per hour; and, so far, it seems to be unaffected by draughts.

The successful completion of the Bass well caused some of the
leading citizens of Columbus to believe, that similar results could
be obtained in that city, by deep borings. This question, which
was submitted to the Geovlogical Survey for solution, was investi-
gated, personally, by Prof. Yeates, last fall, who visited the locality,
and was able to demonstrate, by use of a geological section, that
the conditions for successful artesian wells, within the city limits, of

Columbus, were very unfavorable.

CHATTAHOOCHEE COUNTY

The only well, feported from this county, is located in the north-

west corner, near the Chattahoochee river.

W. C. BRADLEY’'S WELL

BRADLEY'S PLANTATION

Elevation, unknown; diameter, 3inches; depth, 315 feet. Water

rises 16 feet above the surface. .
This well was put down in May, 1897, at a cost of $200. It fur-

nishes about 600 gallons of water per hour, which is used for gen-
eral farm purposes. No hard rock is reported from this well. The
formations consist of clay, marls and sand. The latter is water-

bearing, and occurs at a depth of 283 feet from the surface.
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STEWART COUNTY

Six _virells are reported from Stewart Eounty, all of which belong
"to_ Messrs. W. C. and Daniel Bradley, of Columbus. They are
located in the northwestern part of the county, on the Chattahoo-

chee river.

W. C. BRADLEY'S WELL, No. I

BRADLEY'S: PLANTATION

Elevation, unkn"own;. diameter, 3 inches; depth, 300 feet. Water

rises g feet above the surface.

W. C. BRADLEY'S WELL, No. 2

" BRADLEV’S PLANTATION

Elevation, unknown; diameter, 3 inches; depth, 290 feet. Water

rises g feet above the surface.

W. C. BRADLEY'S WELL, No. 3
BRADLEY'S PLANTATION

Elevation, unknown; diameter, 3 inches; depth, 315 feet. - Water
rises 22 feet above the surface.
These three wells are all located in the river bottom, not over a

mile apart. They were put down in 1897, at a cost, varying from
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$150 to $400 each. No hard rock is reported from the wells, the
formations being clay, marl and sand. The water-supply, from
each of the wells, comes, apparently, from the same stratum.
However, the quality of the water is said to be entirely different.
The water from well No. 1 contains sulphur and iron; from No. 2
sulphur; and from No. 3, magnesia. It is used for general domes-
tic and farm purposes. '

Mr. Bradley reports two other wells, on his plantations in Stew-
art county; but neither are flowing. One of them was continued
to the depth of 715 feet; but no increase of static head was ob-
tained, below the 315-foot level, at which point the water rose to
within 16 feet of the surface. Both of these wells are now supplied

with pumps; and they furnish all the water necessary for farm pur-

peses.

DANIEL BRADLEV’'S WELL

BRADLEY'S PLANTATION

Elevation, unknown; diameter 3 inches; depth, 740 feet. Water
rises only a few feet above the surface.

A water-bearing stratum was struck, at 475 feet from the surface.
There is no increase of flow, below this point. Mr. Bradley gives
the following record of the strata penetrated: —

Clay e e oo 12 feet
2 Sand ..o .. ieieo_._. bO ¥
Marl, Wxth an occasional stratum of hard rock,
continued to the bottom of the well.

This well was completed in January, 1897, at a cost of $300.

The water, which is used for domestic purposes,l is highly charged

with hydrogen sulphide.
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MARION COUNTY

THE BUENA VISTA WELIL
BUENA VISTA.
Elevation, 746 feet; diameter, 10inches; depth, 583 feet. Water
rises to within about 240 feet of the surface.-
The following well-record was obtained from Mr. E. J. Wilson

of Montezuma, the contractor:—

1 Redclaysto.—o oo o 35 feet
3 Saidand clays to._ .. ... __._.__ ._. 10§
- 3. Soft limestone to . - o . . ______ 155 ¢
4 Marlto oo ... 158 ¢
5 Rockto. .o . ... ... 159 -
6 Marlto - .. . . 252 ¢
7 Flintto ..o .. _______ 254
8 Induratedmarlto_. .___ . - ._____.__.__ 263 ¥
o Hardrocktooe wo .o L. ... 270 ¢
10 Marlto ... ... 297 “
11 Limestone (water-bearing) to.___.._..__. 331 *
12 Coarse, gray sand to ... ._. ... _.__.... 343
13 Marl (water-bearing) to_ .. ... .. _._. 364
14 Marl t0 oo o o .ial...__ 551
15 Hard, compactrockto_. ... -..________ 583 ¢

Two water-bearing strata were struck in the well — one, at 331,
and the other, at 364 feet from the surface. The first of these beds
yielded a large quantity of water; but it was found impossible to
keep the, bore-hole from filling with quicksand. Several weeks
were spent, in trying to control the inﬁowing sand; but all efforts
were unsuccessful. The quicksand was ﬁnally‘ cased off, and the
well was continued to the depth of 583 feet, when the $2,400 ap-
propriated by the town council was expended, and the work was
discontinued.
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CHAPTER 1lI

SURFACE WELLS IN SOUTH GEORGIA

The majority of the small towns, villages and plantations in South
Georgia, at present, obtain the greater part of their water-supply,
for domestic purposes, from surface wells. These wells vary from
15 to 75 feet in depth; and, where there is no surface contamina-
tion, the water is usually pure and wholesome. The geological
conditions, existing throughout the Coastal Plain, are quite favor-
able for surface wells. The Columbia sands, which take up a high
percentage of the total rainfall, overlie the more impervious Lafay-
ette clays. The ground-water, being retarded by the water-tight
beds.:in its downward course, saturates the lower layer of the sandy
stratum, which is the chief source of water-supply for the majority
of the surface wells, There are, however, some notable excep-

tions to this general rule; viz., where the sand, when deposited,

- came in immediate contact with the eroded outcropping of the

Eocene and Miocene formations. Where this condition exists, the
water is more frequently impregnated with calcium carbonate, and
is-not so desirable for domestic purposes.

The Columbia sands act, as an admirable filter; and, where they
form beds, several feet in thickness, they remove much, if not all,
of the surface impurities, and furnish an excellent quality of pure,
soft water. On the contrary, where the beds are comparatively

thin, and the surface layers are more or less always saturated by

(199)
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impurities, as in cities and towns, the well-water, sooner-or later,
becomes contaminated, and is thereby rendered unsuitable for
drinking purposes. The injuries, from this source, are usually due
to the fact, that the surface-water commonly contains disease-pro-
ducing organisms, developed in that part of the soil, from which the
well obtains its water-supply. It is a well known fact, now demon-
strated by the medical profession, that typhoid fever, and various
other diseases, originate from drinking-water, which has become

contaminated with surface-sewage. From this cause, the pure

water from the well of the village school-house has been known

‘Diagram Showing How Surfaqé Wells May Becon1e Contaminated with Sewage.
A — Impervious Stratum.. B — Porous Stratum. C-—— Well. D — Village School-house.
E — Cesspool. The Arrows Indicate the Direction of the Surface Water to the Well.

to be the source of epidemics, of the most aggravated nature.
Prof. S. G. Williams, of Cornell University, says:—z“Nor should it
be forgotten, that the apparent purity and clearness of the water
afford no reliable criteria to its freedom from dangerous contami-
nations. The germs of disease lurk, unsuspected, in many a bright
and sparkling draught, and it is, to use very moderate language, to
say, that a very considerable proportion of the ailments, with which
human beings. are affected, arise from- the tainted waters, which
they drink. Indeed, in most long settled, highly cultivated and

densely peopled districts, the soil becomes so saturated with or-

T See fig. 21, . 2 See Applied Geology, by S. G. Williams, p. 57.
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ganic substances, that no comparatively shallow and open surface-
wells can be considered safe.” ‘

The following instance, related by Prof. Ira Remsen before his
class in Chemistry, at the Johns Hopkins University, a few years
ago, demonstrates the impure condition of surface well-water in
cities and towns, and, at the same time, illustrates how completely
ignorant the common people are, of the nature of the water, they
use for drinking purposes. Prof. Remsen said, that, some years
previous, when he was first called to the University as Professor
of Chemistry, there existed, in the suburbs of the city of Baltimore,
a remarlcably fine spring, from which flowed an abundance of clear,
“crystal water. The spring was reported to have certain medical
properties; and many instances were related, of persons becoming
healed of various ailments, by the use of its water. Itwasa favor-
ite resort for the laboring people of the city, who, on Sundays,
went to the spring in great numbers, to while away the time,
and to drink the crystal water. So noted had the spring become,
locally, that Professor Remsen undertook to inveétigate the medic-
inal properties of the water, by making a chemical analysis. The
result of the analysis revealed the fact, that the water was highly
contaminated with sewage, and wholly unfit for drinking purposes.
This spring, during the early days of Baltimore, no doubt, fur-
nished pure and wholesome water; but, as the city increased in
size, the underlying sand became saturated with impurities, which,
in turn, were carried into the subterranean stream, supplying the
spring.

The writer, while collecting information on the artesian wells of
South Georgia, had occasion to make an examindtion of numerous
surface-wells in small towns, where no deep wells had been put

down. While the water from these surface-wells may be said to
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be usually quite puré and wholesome, there were noticed, however,
one or two marked exceptions to this general rule. One of these
wells in question furnished water to a public boarding-house, or
small hotel, in a village, of one or two hundred inhabitants. The
well is situated in the back-yard of the hotel, where the slops from
the kitchen were thrown, and the cow was penned during the
nights. Near by, scarcely three rods away, were the stable and
ceSspool, all adding their fetid effluvia to the ‘porous, sandy soil.
An examination of the well revealed the following section,'in the

descending order:—

I Rather coarse sand, stained by carbo-

naceous material . ... .._______._ g5 feet
2 Clay e .3
3 SandyClay ... ... .._____ 8 ¢
4 Sand - ... - ecu.oooow_-. Undetermined

The most rational speculation, onthese several conditions, may be
summed up, as follows:— The rain falls upon the sandy soil, where
it is contaminated with surface impurities. The water; thus loaded
with organic material, is rapidly taken up by the hungry sands, and
conducted to the impervious bed of clay below, along which it is
conducted to the well, which it finally enters, to mingle with the
purer waters from lower levels, That this is a true explanation of
the several conditions, here exhibited, was further demonstrated by
an actual observance of the impure waters trickling down the side ©f
the well, along well-marked lines. Such extreme cases of surface
contamination, as the above, are probably not often met with, in South
Georjia. - Nevertheless, it fully illustrates what may likely occur,
in‘almost: any densely populated portion of that section, unless
strict. sanitary conditions are rigidly enforced. It is encour—agi;lg

to know, that these surface-wells, which are so liable to become
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contaminated with organic impurities, are not the only available
sources of water-supply, for the various towns and villages of South
Georgia. The numerous successful artesian wells, put down in the
last few years, 'Lhroughout that section of the State, fully demon-
strate, that there underlies much, if not all, of the entire Coastal
Plain, porous beds of sand and limestone, which furnish large
quantities of excellent artesian water, absolutely free from all sur-

face contamination.



CHAPTER IV

ARTESIAN WATERS IN NORTH GEORGIA

All of that portion of the State, lying north of the Cretaceous
and Tertiary formatidns, and embracing the Crystalline and Paleo-
zoic areas, has a geological structure usually quite unfavorable for
artesian wells. The Crystalline area is made up of much-folded
and contorted gﬁeisses and schists, together with extensive intru-
sive masses of granite and diorites, all of which are practically im-
pervious to water, except along parting planes or fissures, made by
earth-movements. These natural openings in the rock, where the
water is allowed to circulate freely, become less numerous, or of
smaller size, as the earth’s surface is penetrated, and the chances
for obtaining a copious supply of water correspondingly decreases.
This fact is well illustrated, in the case of the Atlanta well, which
attained a total depth of 2,175 feet. Several small fissures, fur-
nishing a limited amount of water, were struck in the well, about
the 1,200-foot level; but, below that point, the bore-hole was prac-
tically dry to the bottom of the well. Even if these fissures car-
ried large quantities of water, at reasonable depth from the surface,
the likelihood of striking them is too uncertain, to warrant an out-
lay of money in prospecting for artesian waters in such areas.
Professor Chamberlin, in discussing this question, says:—"A little
computation will show, that, even if such compact rocks were nota-
bly fissured, they would be a very questionable resource in deep,

(204)
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expensive wells. Suppose, that
vertical fissures or tubular chan-
nels traversed a given stratum, at
intervals of only 10 feet. Itwould
be possible to sink twenty average
bores between each two of them.
If the fissures averaged as much
as six inches, chances of success
would be about one in twenty, or
only 5 per cent. of the whole, or,
with a similar system of cross fis-
sures, 10 per cent.”

Furthermore, the structural ge-
ology of the Crystalline area is
such, that waters, even if obtained

from very deep borings, are likely
. J

to become, sooner or later, con-

taminated by local drainage. Es-
pecially is this true, where the
wells are located in cities of

thickly populated districts. This

fact is also well illustrated by
the Atlanta well. When the well .

was first completed, a chemical
analysis' was made of the water,
and it was found to be quite pure;
but, after continual use for a few
years, the water became so con-
tamiﬁated, that it was finally pro-
nounced, unsuitable for domestic
uses. The change in the chemi-

cal composition of the water was
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Ideal Section of the Atlanta Artesian Well, Showing the Water-bearing Fissures and the Dip of the Gneissoid Rock.
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evidently due to the continual draft on the water-bearing fissures,
which lowered the static head and allowed the surface waters to
gradually seep into the well from above, without being properly
filtered. '

The amount of money expended in the cities of Atlanta, Macon,
Augusta and Washington, Ga., in fruitless efforts to obtain flowing
artesian waters from the crystalline rocks, aggregates, in the last
few years, many thousand dollars, a sufficient amount, if judiciously
expended, to make a complete geological survey of the entire crys-
talline area. vThere can be no qﬁestion, about this area’s furnishing
an ample supply of wholesome water for common surface wells in
the rural districts; but.the structural geology—o:f ~the region, and
experience, also, demonstrates, that the sinking of deep wells in
the crystalline rocks, for city water-supply should be discouraged.

The Paleozoic area, which includes most of the northwestern por-
tion of the State, has a geological structure, more favorable for suc- -
cessful artesian wells, than the crystalline area; but the water-bear-
ing strata consist chiefly of compact limestone and sandstones,
neither of which are likely to be the source of large supplies of
artesian water. The structural geology of this area has been ad-
mirably worked out by Dr. C. W. Hayes, of the United States
Geological Survey; and his geological maps and sections will
greatly aid the well-prospector, in determining the places, where
the conditions are most favorable for the location of bore-holes, to

obtain artesian water.



CHAPTER V

CONCLUSIONS

By an exémin‘ation of the notes, on the numerous artesian wells
in the various counties of South Georgia, herein given, it will be
observed, that but few attempts have been made to obtain water by
deep boring, that have not been successful. The majority of these
failures are probably attributable to mismanagement in well-construc-
tion, rather than the lack of the necessary geological conditions,
essential to artesian waters. While there is much, yet to be learned
about the underground water-system of the Coastal Plain, there is,
nevertheless, sufficient known already, to warrant the statement,
that almost this entire portion of the State is underlaid by pervious
beds, Which will furnish large quantities of pﬁre, wholesome arte-
sian water, when pierced by the drill. It is not to be inferred by
this statement, however, that these water-bearing beds will furnish
flowing wells. On the contrary, the flowing wells will be found to be
limited to certain areas, not yet fully defined. They can h'ardly be
expected, at an elevation of more than three or four hundred feet
| above the sea-level. There are, however, a few flowing wells, oc-
curring at higher elevations; but such water-bearing beds are con-
fined to limited districts, and cannot be relied upon, over extended
areas.

It will be further noticed, that the wells rarely attain the depth
of a thousand feet, the average being about four hundred and fifty
feet; and that the various strata penetrated consist of soft lime-
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stone, clays and sand, which reduce the cost of well-construction

to a minimum. The question of flowing wells, although an element
~ in artesian wells, of very great signiﬁcance to the average person,
is, after all, only of minor importance in cities and towns, unless
the static head be unusually high. This is well illustrated in the
case of the Brunswick and Albany wells. Both these cities have
flowing wells; but the pressure is insufficient to force the water to
the stand-pipes, from whence it can be distributed throughout the
city.

The question, as to the sanitary effect of the artesian waters on
the general health of the towns and communities, where they have
been in use for a number of years, has received some attention;
but the statistics obtained are so meagre, that only general state-
ments can be made. It can be affirmed and verified, by numerous

\ examples, that the use of these waters has materially lessened the
prevalence of chills and fever in South Georgia. Albany is a good
illustration of the point in question. This city, which has a popu-
lation of 8,000 or 10,000, is situated on the right bank of the Flint
river. The location is low and’ level, with numerous swamps and
low-lands near by. Before the completion of the artesian wells,
the drinking-water was obtained from shallow surface wells; and the
city was considered to be one of the most unhealthy places in the
State. Since the use of artésian water has become universal, there,
and the sanitary conditions of the city have been further improved'
by drainage, the effects on the general health have been remarka-
ble; and Albany is now looked upon, almost as a health resort.
Brunswick, Bainbrik‘dge, Leary and Fort Gaines have experienced
similar results; but, probably, not in such a marked degree.

Mr. J. E. Peterson of Fort Gaines, in answer to a communication,

-making inquiry about the effect of artesian water on the health
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of the town, says:— *‘It would be hard to estimate the beneficial
effects to the health of our community, derived from the use of
artesian water. We have no statistics; but suffice it to say, that
éhills and fever are things of the past, in our town, where, formerly,
a summer never passed, without many cases in the community.”
Similar letters, from other towns in South Georgia, verify the
statement, in a no less certain degree, that the artesian waters have

a marked beneficial effect on the health of the communities, where

they are used.
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